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wfl^S] 7>-g- Bj-fl ^#w 0 v ^{A METHOD FOR CALCULATING AVAILABLE POWER FOR A BATTERY} 

5il£r £ ^*HH S]$r HflE^E] 7>-g- ^# Al^ey^. Jt^^ ^ £ o]cf. 

^ ^tfl 7>-g- sH9 (maximum available power )# ^l^-c- ^ o] ^^>cj-. 

n&iq-, BflE-lE^ ^^i^-Efl(state of charge, SOC) , aH^el -8r£, ^ ^^Sj- f-ofl nj-ef 

tfltr «-B-^>7l7> ^7} 
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«J* r : 2003/10/14 



^1*12^ £7} wflE^ ^ *-^,g- MflBls1 ^ >Efll . •a^A]^ ^o> a]- 

-§- 7>^*V 43 £ °o v € 43* ^Al^o.^. dfl^H ja^c ^oj-f^ (Hybrid 
Electric Vehicle Control Unit, HCUHtJI <£b\ #o_5.#| S^lH^S. #7] t}^}2\ ^^U] afl 
^^ol ^cfl^r ^ SM<>) *Vt}. 

#2JNfe 3*fl ^3 ^ 3=3* *}-8-*M tifl^^^ 7 r -g- ^l^>^cf. 

HHfe- ^^Efl (steady stateHH^ wflEle^ *§- 7 }$\^7} S.*]£\o] oio^ ojitfl afl 

E^^ 4^ tf^o] Allofl B)i£ ^o.^ ^ 



^7H, R e ^ aflEie|^ -^7>^%K equivalent res i stance) <>lJi, V oc ^ wflE^o] o.^ ^.w 
^Ineffective no load voltage)^H, r£r ^}^\ T^H^r. 

^7} ^1*1M aj-7] aflEiel^ jjL^o} ^^o] ^ ^( r =R e Hl 

^^^^(P ma x=Voc 2 /4R e )°l ^f€4. 

^r, 3ir 35.0] ^tfl^ ^ s^o.s.y-Ei ^Kload)^ a|] E ^ ^ 

*J-4 ^ *H «flE^oflA^ s|cfl ^ # Af-g-^- ^ o^cf. 

^ ^O^nV aflE^S^-Ei 7}^ 2j tfl 4^ 7> 7^>€ ^ 

5Utf. t^el-Ai, o]e^ wj-^o] sH«-3^ #7} 4-§-*Hl ^-g-^7l^ ^^>cf. 



<11> 



[^1] 



<12> 
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3» ^ ^ ^ ^ ^ ^^^1 n -=.*h 014. 

[^33 ^ ^ 3-8-] 

<18> M^o} ^AH^ S^V tiflE^ 7>-§- ^#«<H^, 

<19> ^ *dfh f^#Efl g uflBlel ^JE IS ^ ^7>^*J- 7)3-3. ^T-fl 

<20> *lfh ^^Aj-Bfl ^ HflE^ £:5L -B-Jl ^ CflolEl» 7l^ 

S 3*. ^*ti ^^Bfl ^ ^7.fl yflE^El -8:£oflAi^ ^ O.J- o w.^ ^oj-^. a].^ 

#31; 

<2i> Aj-7i av^^ ^ ^Mt4 #31 ^-Jl ^ ^ #31 *i<y-i: 

<22> Aj-71 AV#sl 2}tfl 7l2S 7>-g- ^ 4^* 

<23> sjcfl #-fHr, ^-71 J^nfl ^oj-ij. A o V 7 ) ^ -frjL ^<5> 

<24> Aj-7] A].^ £|tfl ^ ^ = 7> ^j. 7l ^ ^ff-SLt} 3. ^ o. ; Aj- 7 1 7> .g. ^ 5}- 
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<25> #7} ^>#€ ^tfl ^"71 ^Cfl ^fK^ H*l ^-f , #7] 

<26> #7) ^ f"7>*Uj- 3H*Htt, ^S^H H3€ ^^^Efl-i- 

<27> #7) *}^, ^7fl ^^Efl, ^ ^7fl HflEiel ^SL^A-^ ^ ^-7>^ ^£ , # 

71 «7fl £^ ^^-7> €^ f7H^ HH^* ol-g-^oc] iL^> 

<28> ^-71 ^-Jl J?-^*} cflolE^, ^ ^s.^ # 

<29> #7) ^*fl ^ ^7fl ^*HN), g ^7fl aflE^El ^5^1*13 -B-Jl £ 

#71 ^7.j| ^7> #<5Rr ^3 #ff- -frJL tflolE^ 

1- ^l-g-^M Ji^* *r*8*H ti>^^>Cf. 
<30> -a Cf^. AjAloflofl aflE^S] 7>-g- 43 

<31> ifj-^ aJ-^^VEfl ^ HflE|el £r5L tS. f^Mlh HH^l" 7l^S ^fl 

0 <^ ^^"Bfl ^ ^7fl tiflE^ ^rJEoflA^ wj-^ H 7 Mti: *>#*}£r #31; 

<32> «j-^Aj-Bfl ^ HflEjel -£5L ^S. « 0 >^i -friL ^H^* 7l ^ 

5. €^11 ^ ^ ^ ^7fl aflEiE] ^r£ofl^o) h o V^ « jzLgj. ^oj-^. 
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<34> # 7 ] ##4£l Jjtfl # 7 ] #^ ^Jr ^<y- j # 7 j #^4g ^ 

f-7>*1*8\ £ ^cfl ^# 71 §0.5. ^ #7} ##75^ ^1; ^ 

<35> # 7 1 ^cfl ^ # 7 ] a> # ^ yj-*} ^ ^o J - > # 7 ] ^ ^.g. 

71^5 7}%- ##*Hr #7fl-I- £fs}b 53 o] t^^tf. 

<36> # 7 1 5|cfl ^ ^1^, #7l « 0 >^i -B-Jl #7l ^ wj-^i 

#71 ^ ^7^ f 0 S ^O.^ ^#3^ H}^*^. 

<37> # 7 | ^tfl ^ ^7} ^7} ^ tfl ^^Cf & 7§ -f , #7l « 0 >^ £ 

^71 y o V € ^JL ^tfl ^-f^ # 7 1 ^ = 7 >^ 

^ *H1 ##5^, 

<38> # 7 1 5|cfl « 0 >*1 ^^-7> #7l 331 3.7] 7$ <f. , # 7 ] Wj-^ 

#71 ^ -B-JL ^fS> ^4 #7l ^cfl # 7 J 

^■7>^ #0)1 51*1 #3 *H1 ^tb &-£-5. ##£)^f ti>^^>Cf. 

<39> # 7 ] #.g^ 2)cH ^ ^7} #71 ^Cfl ^^-^.Cf ^ ^-f, #71 7>-§- s)- 

^"71 ##^l « 0 V# ^-7> #71 5|C11 ^^-Sl §ofl o] ^o_ S ##£^1, 

<40> #7l wj-^ ^^7> #71 ^£ ^Cfl ^^-iCf 3^1 ^ ^-f, #71 7}-g- 

H o V ^l 3)-^^ ^"71 « 0 V*I ^«a-J2). #71 ##5J S|cfl ^^-^1 #ofl o)*]- ^O.^ ##£l^ 

^°1 ti>^-3i*l-cl-. 
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<42> ^ « 0 V^i ^T-fl « 0 >^#Bfl, ^ ^fl tiflE-]sl ^oflA^ ttj-^ = 7^^ Aj- 

A 4?i5}^ 1£^Q « C V^ *}^f- -§- 7 }*Rl- C-HolE^l- ol-g.^>c^ 

<44> # 7 ] ^T-fl « 0 >^i ^^Bfl, ^ ^T-fl tiflEiE] ^E^H^ wj-^ _o J- rLW.^ # 
#71 ^7.fl « 0 >^ ^^-7> ^*Rr ^ ^-ff- ^9] « 0 >^i -£)-£. DllolEi 

» <L>#S)tt 3°1 H>^S>tq-. 

<45> M. 1^0} ^AHHl o^tb tifl^E) 7V-8- ^ A># Al^efl 

<46> «H E] £1 f£t ^#^H «fl ^Kr 41J:# #^s>^ afl e^ a) f£ ; 

<47> #71 tifl El El SI ^« *fi^*Rr *1JL« #3*Kr tifl Ei E] ^ ! ^ 

<48> #71 HflE^El ^£ ^ #71 tiflE^El ^ ^ o] Al^-g. tiflE^ElSl 7>-g- Jfl-fl 

# ^:#^Rr tiflE^ *lH-f}-^* i^>sl , 

<49> # 7 j tifl ElEl ^Ho.^^, 

<50> #71 ^°1 ^ AH] ofl ^ tifl^Bl 7>-§- Sj-^l # ^^K^ S] fe- 

<51> o]^} i rg^o} ti>^*V ^AH1§ ^J=L^ J£^-°r #2:5. ^^W. 
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<52> Hlofl U>S!f ^-o], BflE-lel 7}-%- SW\ *)^(10)£r, BflB]e) ^H-f^QD, 

aflEiE] 4?H(13), ^ tifleiiM #ff- <5*H(15)# 5L^-*Vcf. 
<53> HflBjBl ^S- ^(13)^ yflE^(20)^ f^t sfl^Rr 41Jl» #^^>3i, aflEi 

El ^(15)^- afl e] El (20) 3^(^31 €fh ^ 3Br)« *fl^Rr 

<54> tiflE^ MflBiE] ^1^(13)^ afl E") E] *}ff- 4^(15)3.^ a^S] 

<55> afl E^ El oH3S£S^l^, ^ ^ sl-JEL^M^ iES^l^t S. 

PU, °1*MH *UHH1 ^ aflE|E] 7>-fr 43 <LV# H o v ^-i- ^*3* r £^- 

slcf. 

<56> £ 2» , ^MH 7}-%- ^ ^}#«o V ^ # ^3*1 3 7H- ^ 

<57> aflElEl ^l^|-B-M(101)^r M*fl ^i^-(Icha)^ ^^ V 3K State Of Charge, SOC)^- aflEi 

5] £rE(T BAT )» 3#W(S201). 
<58> ^ ^9}. aflE^El ^£^, ZJ-ZJ tiflE^E] 43H(15)^ aflE^E) -griE 4H(13)£] 

<59> ^ ^O] 4^}^ 7l#^-C>oll^ #^^-eH # ^#§>^ Cf<#sV ^l-g-^Jl $Zcf. 

#<H, a]] EiE] (20)^1 ^ Sl^f. ^, aflE^E] 4fl 

*l(15)2l Aisl- ol-§-*r^ aflE^s]^ ^^^-Efli- ^ o^rf. 
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<60> aflE^el afM-R-^UOl)^, *^3](S0C) ( ^*fl wflB]^ ^£(T BAT ). ^ ^*fl £ 

"(Icha)°fl A i^ ^2- ^°J-(V cha _ oc ) * ^#W(S203). 

<61> «flE^ ^0^-0^(101)^, ^ ^^^-Efl(SOC), ^^fl «flB^ ^£(T BAT ), ^ ^*fl 

^ ^^-(I c ha)°fl^^ ^7>^^-(R cha _ e ) * ^#HVt}(S205) 

^7>^%1- tiHE]# ol^>^ a>#^ ^ o}t}. 
<63> 7)^^^ ^ -ffJL ^<5> CflolE^, ^ if, ^ tiflE^ 

<64> 7l^£ -*f^> t-flolE^ ^-g- ^ olcf. 

<65> afl§ s.<^ , ^#^5. wfle^ ^£^1^1 3^ #^^r ^3 

^ ^^EfltS tiflEiE] ^^-i- ^#^4. <=>} HflEiE) ^ ^ff- -^Ti^S. tiV 

4tb ^, ^^M" ^<y-^- 7l^S., ^ ^HH^ f ^ tiflE^E] ^£ ^ 

S ^7f^%V t-fl o] Ei 1- ^f^JI, o] a>^^ ^ ^-7|-7^ 0 V C-flolEl* 71^5. -R-Jl Jf- 

# -R-JL ^-y-^r, f7Mt tiHEisq- ^ -n-S -?-Jf*> ^ cilolEil- 71^5. ^.7_V 

^(interpolation)* ^-§-*f°i Xi4. 
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<68> HflE^ *)o] 0.^(101)^- ^ -412^1 ^cfl *dfHl c ha_max)-i- 

(S207) . 
<69> [^2] 

<70> V -V 

j _ _ cha _ max cha_oc 

1 cha _ max - 



<71> V cha _ max ^ ^cfl *g #^1^. 

<73> ^cfl ^ AV#*V BflB^ ^01-^-^(101)^ ^tfl 3SKV chajnax ), 

^ ^^-(Icha_max) > 35 A l ^ 3^ 3 ^ ( I S y S _max)» 7>-g- 

^(P a vailable_cha)« ^#W(S209). 
<74> Aj^Efl ^cfl ^^Z$<& ^BfloflAi *fl# HflE-)ti|# ^ a^tfl ^^-1- ^nl^} 

<75> yfl E ^ ^n<H"ffbiCl01)^r ^ tfl ^ ^^-7> J} tfl ^^Cf 

(S211) . 

<76> S211 #?)HH ^cfl ^ ^fl- 7 > ^ ^ff-lit} 3.x) ofq^V ^ 0.5. 

5)^r ^-f, tiflB]sl -fry (101)^: ^ ^3«fl ^ &<LS- 7>-g- ^ (P aV ai lable_cha)« 

^#W(S213). 
<77> [A1 3 ] 

<78> P =V xl 

available _cha cfi<j_max ■*efei_max 
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<79> tHg, S211 &HM*\ a}tfl ^ ^7} Al^efl a}cfl ^J±t|- -g- %SLsL 

^ % + , mi?) ^H-S-^(lOl)^ Cf^g- ^4°fl SRV ^o.s. 7>-§- ^(Pavailable.cha)* # 

#*lcf (S215) . 

<80> [AI4] 

<81> P =V ></ 

* available _cha r cfa_max^g«_max 
<82> C^O_S., £3-g; ^^M, ^<2} ^Aloflofl o)tl 7>-§- ^ # #^1^ 

7>-8- #31 4^-1 ^^ofl tflSfl ^^t}. 

<83> aflE^ *)H-f^(101)£: «*fl #31 ^(Idch)^ f^^HNKState Of Charge, SOC)^ ^ 

e] -&^(T BAT )# 3#3h=KS301). 

<84> ^ yfl E ^ ^J^r, flflEle) ^-ff- ^(15)^ HfllHiM ^£ €*Kl3)3 ^IS. 

^1(15)^ ^IJl* oj-g-sH MflBiEl^ #^Bfl# ^ flt}. 

<86> aflEie] ^1^-^-^(101)^, ^*fl ^3H V 3HS0C), «*fl afl£ie] ^t£(T B at). ^ ^*fl £ 
^-(IdchHH^ #€ -8-Jl ^°J-(V dch _ oc ) * <+#*tKS303). 

<87> aflE^El ^H-fr^UOD^r, €*fl f^NKSOC), ^^fl Hfl B-| E| ^£(T B A T ) , ^ «*ti 
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f-7^*j- cflolEi# o]^>^ Xj^$. ^ o^cf. 
<90> 71 y o V ^ -B-JL HH^, ^ ^ ^1} ###Efl(^f 

<91> 71^^^ ^ J- Jf^- ^*}# -f-Sfl^ - ^Cf. 

<92> ^1- s.^, ^s. ^tJ-^ a|]E^ aj-^-i- ^^^H ^ 

£ ^^Bfl^S tiflEiE| ^oj-o. ^^^cf. O] ^-i- tiflE^E] ^ ^#t3 # 

^ ^^r&^r ^°*M: 7]^S, *}^f- *J, ^^HMlt. ^ till El t 

5. ^7>7-l%V 3HE-1-I- ^#t5>JI, o] a>^^ ^ *=-7}x\^ ^ -^JS. -f 

<93> X^ig tij-^ ^-7>7i%- 3] o] E^ ^ ^f>\ Cfl o] E)* 7^3. , ^7fl 

<94> o]T^ t «*fl ^ H*fl y <M ^^HH^ "o V # ^7>7^ ^ a o V 

^(interpolation)* °l-g-^]-o} ^^f. 
<95> tiflEiEl *)H 0.^(101)^ Cf^- A1 5 <H1 3« it-^-S. ^cfl ^ ^^(Idch_max)^ 

(S307) . 

<96> [^5] 
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<97> v _ v 

j _ dch_oc T <s!eft_min 

deft _ max ^ 

<98> c^H, V dch _ min ^ ^ ^ 

<99> ^oj-o. ^ HflE ^ 7 > ^^O.S. ^ ol^ 2^ ^^1*>H, «fl 

<ioo> ^cfl Hj-^i ^^-l- ^>#*V -f , aflE-lBl aH<H-fr^(101)£- Al#^ ^ -e-a J^s} 

^ < 3-(V d ch_oc). ^ f7^f(R dch _ e ), ^ ^(I dchjnax ), £ ^tfl 

^^-(Isys_max)» ^(VdcO ^#^(S309) . 

<102> ^Aj, tiflBle] *)H-f^Q01)£r ^>#€ ^ ^ ^^-7} ^ ^^-iLcf 

^WCSSll). 

<i03> S311 ^r^l^l^i 3)tfl ^iLt} a^j 3.03. 

51^ , «fl^el *lH-S-^(101)£r i}-g- ^6°1] ^ SA£ ^ ^^(Vdch^)^ ^-#*1 

^(S313). 

<104> [A16] 

<105> _ 

^ <a!cft_r"" "<fcft_<><; — "* deft _ max X ^dch_e 

<106> S311 #7jHH AV^^ ^tfl A]^ ^ufl #-f?-iL^ €• ?A<LS. 

^>#?!:i4(S315). 
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<107> [Al 7 ] 

<108> y _y _j R 

Y dch_{~ Y dch_oc 1 sys_ max * ^dch _e 

<109> ^ ^<a-(V dch _ t )^- ^, WflE^ ^H^UOD^r Cf-g" ^8^1 

^ 4^(P)» ^#tbcKS317) • 

<110> [A18] 

<m> P -V xl 

'available _<tch — K <j!cft_i * 1 dch_rasx. 
<112> ^-71^ ^"Ol A> # <£ 7 }-g- 7>-g- ^ S)-^^ 4^- *)H7H 

^H°fl ^ ^4. 
Ml 

<114> ^ 7 ]Q\. ^Al^]ofl tiflB]^ 7>-g- Sj-^) #fK3^r # 

# ^f"), ^ WflB^ 71^5. mi?]2) 7>-g- SHN* ^ OIC]-. CCfB^, 
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1] 

#3 ^##31 ^ HflE^e) ^oflA^ ^ -7^^ A>^*Kr #31; 

^5. ^ ^ ^^i^-Efl ^ ^7fl HflEiE] ^r£<Hl^iSl -e-JL A> 

5- 2)^fl ^^1 ##sRr #31; ^ 

#311- S^^r BflE-lEl 7>-§- 
2] 

alll^H, 

3 #3 ^» ^>7l ^7>7^J-O.S ^V#Sm Wfl^El 7>-g- 3^ ^V#^«] 

3] 

*fll*J-°IH, 

A J-7l £|tfl #-f?-7> ^71 ^£ ^Cfl ^iH} €" ^-f , #7l 7>-§- 
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^>#^ ^tfl ^^-7> ^-71 ^tfl H*l ^ ^-f , #7l 7>-g- 

«l| 7>-g- 4fl ^# tt o V ^. 
[3^8" 4] 

^•71 f-7>*]*J- cflolE^, ^ ^ ^Tl^H ^^^Bfl* 

Wfl^B) -frJEM Sfl^m ^ f-7>7^J-^l-^- i^fe H|] E-) 7>-g- Sj-^ A>^«j- 

^. 

1 3^8" 5] 

*H4*<HH , 

-8-71 ^7fl ^^1%, & ^*fl tiflEiB) ^ofl^^ ^ §7Wf^, # 

7] ^*fl #^7> %Q ^ ^#4] -§-7}^ CflolE|S. ol-g-^><^ ^ 

6] 

Q^n^r ^ HflBiB| ^rS-i-^ Sfl^V^ -B-S. ^Jf^ ^<a-^#^ S#*Rr UflE^ 

7>-g- . 

*I)61MH, 
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#?1 %A ^3l 3HK #3l#Efl, ^ ^lA afl^el ^jec^o] ^ o. K ^ 

#7l ^4 ^3l ^7} ^£ ^ o.Jr J-JjL^} ^<y- DflolB] 

» °l-§-*H Ji^-i- tiflBis] 7>-g- ^ ###>£. 

[^T 1 * 8] 

#3l 3HK #3l#3l ^ tiflE^E] IS ^3 #3l f-7Hf CflolBlS 7)^S_ ^T-fl 

#3* ^ #3l#3l g «7fl tiflE^ ^JE^H^ ^ -7H^# ##*Rr £31; 

#3l 31-ff, #3l#3l ^ «flE^E) ^JE IS #3l -B-JL ^-*> ^}o]B\M. 7 ] 

^5. ^fl #3* 3H?- ( #3l#Efl * ^ tiflE^ ^oflA^ ttj-^ -H-Jl ^-5} ^-g: 

#*Rr £31; 

#7j #3i ^7>7-l*J-4 #3! -B-Jl *J 3^ #3} ^oj-g- 71S 

S. ^tfl #3! aV#*>^ cj^l; 

#71 ##^1 ajtfl #3* 3l^, #71 #3l -H-JL ^-S} 31^, ^ #71 # 

3l ^7>*1#, ^ ^cfl 3}^# 7l^o.s #31 #°}vg. ##*l-^r £31; ^ 

#71 ^Cfl #3l 3HK #71 #3l £7} ^oj-, ^ #7} ^cfl ^» 

7]M 7>-g- #3l ^« ##*}^7 £3l« tiflEiel 7>-§- 4^1 ###^. 
91 

#71 ^tfl #3l 3l^H=r, #71 #31 -S-JL ^-¥-^> 31^4 #71 ^ #31 

31^^ #7l ##4g #31 ^7>7l # q-^- ft°_3. ##£lfe UflEiE) 7>-g- Sj-^ ###^ 
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10] 

#7l altfl ^ ^^-7> #7l a^tfl ^^cf #7l #3 #7} £ 

^ #7l -ff-JL ##4 #71 3)tfl *}^<2]- # 7 1 w o V ^i §-7>*l 

^ -g-ofl cq^V $.<n ^ofl oj^ ^-o.^ ^#£UL, 

#71 sjtfl « 0 V^ ^7} #7l ^tfl ^^-£LCf H^l ^ ^-f , #71 ^ 

#71 -B-JL ^4 #71 ^tfl ^Bf-Sj- #71 « 0 >*i 
^-71-7-1 *J-<21 SI*! ^ *H1 ^ #°-S. ##£l^ Wfl Bi Si 7>-g- 43 ##«o V ^. 
[^T 1 * 11] 

*Hl0lMH, 

#71 ^tfi « C V^ ^^-7> #71 ajtfl €- ^-f , #71 7>-§- 5). 

3*r #71 ##4 #71 ^cfl ^-ofl cq*V ^o.^ ##SlJL, 

#71 ^Cfl #^1 ^ff7> #7l 2)tfl ^^Cf 3*1 ^ ^-f , #71 7>-g- 

H o V € 43 #71 #71 #<&£ ^ufl « 0 >^i ^^-Sl ^-^1 ##5l^ 
afi^el 7>-g- 43 ##«o V ^. 
12] 

#71 fj-^ ^7>7-l*J- CllolBl^, ^ ^ ^TV-i-oH^ y o 1 "^#^ : i- 

3? ^ B] el ^£#^1 ^^i-^ « 0 v^ ^-7M*J-sM-# 3L^-*Hr HflBlel 7>-§- 43 ##«o v 
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^7] ^ #3* ^ *8-^Nfl, £ Hfl^E] ^£<H1^^ aj-^ - 7 ].^^ i # 

71 ^ 3^7} ^^Hr *J^£ « 0 V^i #ff- « o V^ - 7W f t-flolEil- ol-g-^H SL?_> 

14] 

^71 O-Jl JfLJjL^ cflolE^, ^ ^l^H « o V 
15] 

^"71 ^fl ^*fl !&&<#n, £ «^fl tiflE^El ^ ^.jr ^ 

^-7] ^7fl 3-f?-7> ^<!>Rr «o V # ^ -frJL tflojEi 

* °l-g-*H i^-i: ##3^ HflE^ 7>-g- ^>#^. 
[$^$ 16] 

^"71 tiflEiel ^£ ^ ^ ^-71 tiflEi^ 7l ^ S HflEi&l^ 7>-§- Bj-^j 
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^l*o V *fll5%> # <^ ^ «HE-|el 7>-g- ^ ^fj-fj-g- ^r^JE^- 

S]^ wflE^el 71-8- ^ 
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x I. 



available_cha ^cha_max A l cha_max 
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01 SS!4 l E|(SOC),f!*J t fl^SISE(Ta»)9! 

on »b asanas 



-S301 



*a ft£?¥«t aeKv*^) a§ ~S303 



£3 ^^(Rdchj ) tf* -S305 



m If a fiff( [.w^) ttS -S307 



^dch_t = V deh _ oc ~ Idch_max X ^dch_e 
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aa sx»att( v^j )ag 
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